I. Introduction
The architectural design has become a step isolated from the production process, because of the high complexity of the problems that involves this process and the specialization in the architectural production.
This tool helps the designer in the first steps of the project, when he takes decisions that will influence along the development, construction and lifespan of a building as well as on maintenance and operation costs.
In this case, we design a high-rise building with different uses. The building comprehends offices, housing and mixed use of both activities, divided in three volumes with different sizes. The areas, quantity of storeys and heights are shown below (Table I) The urban plot is a 50m x 50m square, limited by streets on three sides. It looks onto the river in the East side. The bioclimatic zone is humid temperate. It is situated in the metropolitan area of Buenos Aires (IRAM 11603) ( 
B. Building Parameterization
We link data by math-logical operators. We use Rhinoceros, a 3D modeling program by NURBS [9] , a parameter design plug-in, Grasshopper [10] and Galapagos, a GA for optimizing energy demand [11] . Figure 2 shows the layout of one solution.
We group together the façades by orientation and assign a percentage range to windows (IRAM Standard 11603): 
C. Bioclimatic variables
We need to define the envelope transmittance to calculate thermal losses and gains. We consider walls, windows and roofs separately
D. Envelope Thermal Transmittance in Winter
The The range for winter in our bioclimatic zone is 0.38 W/m2K<=Kwall <=1.85 W/m2K, which corresponds to the three levels-A, B and C-determined by IRAM Standard 11605 [7] . GA does not affect this variable because, as the same as happens with glazing, it would tend to be the minimum allowed. In our experiment, we adopt K= 0.45 W/m2K, between A and B levels. Table 2 shows the wall layers Thermal conductivity for winter is the same as for summer, being maximum design temperature (MaxDT), 31.2°C for summer. IRAM Standard 11601 is equivalent to ISO 6946 to calculate thermal transmittances.
IRAM Standard 11507-4 [12] prescribes a thermal transmittance range between 2 y 4 W/m2K for windows. Following the same criteria as for walls, we adopt K= 2.61 W/m2K, which corresponds to PVC double glazing with 12mm single air chamber and 6mm transparent glasses (IRAM 11507-4).
The range for roofs comprehends from 0.32 to 1 W/m2K. We adopt K= 0.33 W/m2K, following the same criteria as we explained above. Level B, required by the mentioned law is 0.83 W/m2K. The different layers of the roof are detailed in Table 3 .In the case of the perimeter, we adopt a thermal transmittance of K=1.03 W/m2K, corresponding to floor perimeter insulation (level B). 
F. Air changes per hour (n)
The quantity of air changes per hour is 2, according to Law 13059/03 DR 1030/10. As this value is too high for an efficient building, we adopt the analytical method (IRAM 11604) [14] which is specific for this case.
As the building height increases, the operable area of the windows must be reduced because wind speed grows exponentially. We consider suburban soil roughness to be 0.4 and average wind speed, 3.9 m/s at 10m high (IRAM 11603). Then we calculate the wind speed every 10m high [15] . With these values, we calculate the decrease of window joints length, as inversely proportional to wind speed increment.
In order to calculate the quantity of air changes, we utilize a weighted average, according to the air volume of each floor (1).
  
n n = number of air changes per hour for each sector, according to height V n = sectors in which the building is divided every 10m high The obtained range is between 0.52 and 0.68 air changes/h for the different solutions. The GA considers a unique air volume, without separation for each floor. We divide the building every 10m to determine window joint lengths (Fig. 3) .
G. Bioclimatic heating index (Bheat)
When calculating the volumetric heating coefficient (G heat ) (IRAM 11604), we consider an envelope without solar gains, only losses. There are calculation methods like the Solar Load Ratio [16] and the program Optimix [17], which add solar gains to the thermal balance of the building. In order to calculate solar gains for a typical winter day, we apply a similar method to the one employed in IRAM Standard 11659-2. This method considers thermal gains only at solar peak hour (Qcool). Instead, we consider thermal gains and losses for each hour, during a whole typical winter day (2).
  
Q'c: envelope thermal losses by conduction (W). We consider each element: walls (w), glazing (g) and roofs (r) transmittances, their areas together with losses by floor perimeter in contact with ground. We calculate the product between this sum and the difference between the outdoor and the indoor comfort temperatures. We apply this calculation to each hour of a typical winter day that, in our case, is July, 1st. (3). Q' oSL : thermal loads by internal gains: people, equipment, lighting (6) . Occupancy depends on the different uses of the building. We consider 100% from 7PM to 8AM and 50% from 8AM to 7PM for housing. Offices have occupancy of 100% from 9AM to 6PM and 0% from 6PM to 9AM. Mixed use building has 50% occupancy during the whole day.
 
Q' 0 = thermal load by internal gains Q peopS = thermal load by people and metabolic heat coefficient (sensible heat) (7) 
H. Bioclimatic cooling index (Bcool)
To calculate this index, we obtain hourly thermal gains for a typical summer day, using the same method employed with G cool (IRAM 11659 1-2) [3] . We consider not only the envelope but the hourly solar radiation as well. We calculate hourly temperatures, using the same method as with G heat .
Humidity remains constant during the day in order to simplify this tool, designed for the first steps in the design process.
Occupancy is the same as for B heat .
In order to consider solar radiation incidence on the envelope-according to orientation and materiality-we replace the maximum design temperature for the sol-air temperature.
In this kind of analysis, thermal gains and losses vary hourly, considering if outdoor temperature is higher or lower than indoor comfort temperature. The algebraic sum of these values results in the total thermal load for a typical summer day
I. Integration of variables: The use of GA
The variable inputs are the location of the volumes. The envelope materials do not feed the GA, even when they are parameterised. The GA iterates until it finds the alternatives that show the lowest values for B cool , calculating at the same time, B heat .
Proc. of the
B heat results are separated into three categories: the first does not considers neither solar gains nor internal gains (people, lighting and equipment) only losses, the second one, subtracts solar gains to losses and the third one, subtracts solar gains and adds internal gains to losses. Besides, we calculate losses per m2 for both typical days.
III. Results analysis
After running the program as many times as we determine, we choose the best six solutions that the GA finds. Table IV shows these results. Figures 4 to 9 show the six different building arrangements. We can observe a great variety of energy efficient solutions that fulfil the required requisites.
On the basis of the results, we can analyse which are the variables that affect the energy performance In relation to these indexes B heat y B cool , we can see the impact of summer condition in building design for zone IIIb (IRAM 11603). Energy demand for cooling determines to primarily adopt efficiency measures for summer and not for winter, as Figure 10 shows. 
IV. Conclusions
This digital tool proves to be effective to design and optimize energy efficient high-rise buildings, offering to the designer more options than if he uses a traditional design method. In one operation, we solve the building geometry and its energy performance, in real time and in a feedback process. We verify the dependence of the envelope geometry in energy consumption while fixing area, materiality and occupancy, founding six possible solutions.
The calculation of new indexes for heating B heat and cooling B cool lets evaluate simultaneously both parameters, providing a common basis of comparison: hourly energy demand for both winter and summer typical days. If we only evaluate G heat (IRAM 11604) and G cool (IRAM 11659), it is not possible to compare them. Based on the results of these new indexes, we can assert that energy efficient design cannot disregard summer condition for this humid temperate bioclimatic zone (IRAM 11603). However, the current energy efficiency law in Buenos Aires province requires a minimum G heat , only considering winter condition. The same issue applies to IRAM 11900 Building Energy Labeling. Probably, we should tend to a normative model thatwithout using an expensive method of dynamic simulation like Greenbuilding LEED protocol-could offer reasonable, inexpensive and quick results with a steady state model. In some extent, it is the proposal of this work.
